Background: Public reporting of hospital quality is to enable providers, patients and the public to make comparisons regarding the quality of care and thus contribute to informed decisions. It stimulates quality improvement activities in hospitals and thus positively impacts treatment results. Hospitals often use publicly reported data for further internal or external purposes. As of 2005, German hospitals are obliged to publish structured quality reports (QR) every two years. This gives them the opportunity to demonstrate their performance by number, type and quality in a transparent way. However, it constitutes a major burden to hospitals to generate and publish data required, and it is yet unknown if hospitals feel adequately represented and at the same time consider the effort appropriate. This study assesses hospital leaders' judgement about the capability of QR to put legally defined aims effectively and efficiently into practice. It also explores the additional purposes hospitals use their QR for.
Background
Public reporting has multiple goals. In the first instance, it is intended to enable patients and referring physicians to make a well-informed choice of healthcare providers by facilitating comparison of the quality of care across providers [1, 2] . It is also meant to induce change in the clinical performance of healthcare providers by enhancing quality improvement activities [1, 2] . Furthermore, it intends to establish public accountability [2, 3] . Despite the widespread practice to publicly report healthcare providers' performance data, little is known about its actual effects. In 2008, a systematic review by Fung et al. [4] revealed that hospitals' public reporting is associated with a stimulation of quality improvement activities. Fung et al. could only find inconsistent associations between public reporting and hospital selection or improved effectiveness, respectively. Evidence on the impact of public reporting on patient safety and patient-centeredness is still scant [4] .
The quality data collated by hospitals is frequently used for additional purposes. Hospitals routinely distribute their quality data among management, hospital board and medical staff (physicians and nursing staff ), one fifth also among ancillary staff (e.g. laboratories) [5] . They use the information to promote collaboration across departments and for internal monitoring of performance [6] . Regarding the internal use of quality data, various effects have been detected; in particular, a stronger integration of best practice guidelines in patient care and improved documentation of treatment processes [5] . Services not being provided before public disclosure have been instituted or planned afterwards [6] . Some hospitals also highlight their outcomes as part of their marketing campaign [2] ; some share their quality information with the public, for example via their web pages, internally produced report cards or newsletters [2] .
Regarding public reporting in general, numerous positive effects on quality-oriented reorganization have been described, for example heightened attention to quality improvement, new or enhanced quality improvement activities [7, 8] and increased investment in hospital staff [5] . Some studies also propose improved clinical outcomes due to activities initiated by public reporting [6, 7] . On the other hand, already in 1995 Smith warned of the careless use of performance data [9] . He describes eight examples of unintended behavioural consequences on the part of the internal management of an organization caused by the publication of performance data. These behavioural changes are likely to be dysfunctional [9] , i.e. by focussing on phenomena that are quantified and published ("tunnel vision") and at the same time disregarding the remaining ones [9] .
There is little detailed information on the costs of producing and publishing performance data. However, initial costs for the development of measures, analytical methods, and data management systems as well as ongoing costs for data collection, analysis, dissemination, and management of responses have to be considered [6] . Generating physician level quality data is expensive [10] and constitutes a major burden to hospitals [5] . There needs to be a balance between cost, effectiveness, and fairness to providers [6] .
Hospitals in Germany are obliged by law to publish structured quality reports (QR) every two years since 2005. Detailed regulations regarding contents, structure and output format of these reports are specified legally. The reports currently contain chapters on structure and performance of the hospital as a whole as well as on each hospital department. Additionally, information on quality assurance and internal quality management is given. For the most part, data on the quality of structures and processes is included, only little information on the quality of outcomes is given. The prescribed data formats are PDF (for publication e.g. on the hospitals' homepages or in a printed version) and XML/CSV (for the use of data in internet portals which provide hospital comparisons) [11] .
However, in the recent version of QR -which was not yet available when data collection for this study beganfar more quality data has to be published. Additionally, there are private initiatives on national level (e.g. the "hospital guide" of the TK, a German health insurance, [12] ) as well as initiatives on international level (e.g. "Sundhedskvalitet" in Denmark [13] ) to better integrate data of the quality of outcomes represented by patient satisfaction data into public reporting.
German QR have three legally defined goals. Firstly, they aim at supporting well-informed choice of hospitals by patients and other interested persons. Secondly, they are meant to guide and support referring physicians as well as sickness funds. And thirdly, German hospitals should be given the opportunity to demonstrate their performance by number, type and quality in a visible and transparent manner [11] .
There's a lack of systematic research on to what extent German hospital QR actually achieve the legally defined aims. Much research has been done on the attitudes and perspectives of patients and referring physicians [14] [15] [16] [17] [18] as the most common users of QR. But, to our knowledge, no research has been done on the perspective of hospitals so far. However, it is the hospitals that are burdened the most with collecting and processing data as required and may profit the least from it at the same time -apart from the self-chosen purposes hospitals use QR for as data is already available.
We therefore conducted a survey to assess hospital leaders' attitude on mandatory quality reporting in Germany by questionnaire. We focused on the hospitals' opinion regarding the suitability of the QR for meeting the statutory objectives, i.e. the representation of the number, type and quality of services and the cost-benefit ratio of preparing such reports.
Methods

Study design
The target population was the entirety of the 2,064 licensed acute care hospitals in Germany which are required by law to produce QR. Using a random sample and a written questionnaire, primary data was collected in 2010. The gross sample of 748 hospitals was representative of the hospital landscape in Germany. In order to enable representative statements based on the net sample, this sample was weighted regarding the distribution of German hospitals in 2009 for two main structural features: the number of beds per hospital and hospital ownership. The number of beds is linked to the number of structural units and therefore the level of specialization of a hospital. Hospital ownership indicates whether a hospital is in public, charitable or private ownership. As a result all results for these two parameters can be considered representative of the German hospital landscape in 2009. However, no conclusions can be made by combining both characteristics, for example about private hospitals with a certain number of beds.
The national distribution of the target populationacute care hospitals in Germany in 2010 -regarding hospital size and hospital ownership can be found in Tables 1 and 2 .
The following three questions -from the hospitals' perspective -were the focus of this study:
Q1: How useful is the QR for demonstrating the number, type and quality of services to the public? Q2: How appropriate is the cost-benefit ratio?
Q3: For what further purposes do the hospitals use their QR for?
The terms "type" and "quality" were assumed to be known and uniformly understood by the respondents. These terms are defined in the legal specifications of the QR, and we refer to this legal background in the introductory part of our questionnaire.
The bylaws of the local Ethics Committee prescribe ethics approval only for clinical trials, i.e. "biomedical research on human beings" [19] . As our questionnaires didn't include any biomedical information of the respondent (hospital leaders) or the hospitals' patients an ethical approval was not required.
Survey instrument
A questionnaire [see Additional file 1] was used to collect data. The questionnaire was developed by scientists in close collaboration with representatives of the target population -that is leaders of hospital administrationin a consensual manner. The questionnaire consisted of five questions on the following topics, collecting a total of 42 sub-questions:
Suitability of the QR for demonstrating the number, type and quality of services (Q1, 3 sub-questions) Cost-benefit ratio (Q2, 1 sub-question) Use of QR for other purposes (Q3, 1 sub-question) Detailed assessment of each report section (36 subquestions) Data format for publication (pdf versus xml/csv) (1 sub-question)
Answers were given using 6-level Likert scales (1=very to 6=not at all, 12 sub-questions), dichotomized choice questions (17 sub-questions) and free text questions (13 sub-questions).
The data for research questions Q1 and Q2 were collected using Likert scales where lower numbers indicated better hospital ratings of the respective issue.
The data for research question Q3 came from a free-text question in which multiple responses were allowed. policy. These assessments are always administered in an identical manner being a one-sided questionnaire sent by mail and sent back by fax. Our questionnaire was integrated in such a survey and therefore designed and administered the same way. The faxes were addressed to the administrative hospital leaders. However, it is not known whether hospital leaders internally delegated the completion of the questionnaire. Each questionnaire included an ID identifying the hospital to allow DKI W for connecting recent information gathered with structural hospital data already available at DKI W . Afterwards, data was made anonymous and analyzed at our institute.
Data analysis
The raw data from the hospitals was weighted using direct standardization with regard to hospital size (number of hospital beds) or hospital ownership in accordance with the actual composition of the German hospital landscape in 2009.
The total of 4 sub-questions with Likert scales (Q1 and Q2) first underwent a weighted descriptive analysis.
Subsequently we used statistical tests to determine whether the responses differed between hospitals of different sizes or ownership. For the statistical testing, the data from the 6-level Likert scales (Q1 and Q2) were dichotomized, i.e. the 3 positive and the 3 negative answer options were grouped together for evaluation. The non-parametric chi-2 test (significance level α = 0.05) was used. To avoid α error inflation by multiple testing, the significance level of 0.05 was divided by the number of tests performed (Bonferroni correction; α(Bonferroni) = 0.05/8 = 0.00625) and the p-values of the tests were compared with α(Bonferroni) = 0.00625.
The free text data (Q3) were initially grouped together under the topics of "internal", "external" or "internal and external purposes". Two scientists independently sorted the answers by "being effective internally" or "being effective externally". Differing classifications were discussed, cleared and consented. Internal purposes were: analysis and comparison with competitors, internal quality management/ accreditation, personal reference, statistics, annual reports, internal information and intranet. In terms of external purposes, data such as outward communication (homepage/ internet, leaflets, brochures, information for referrers), marketing, and recruiting and applicant information was summarized. In each of the weighted samples the data for this question was also tested for differences between hospitals of different sizes or ownership using chi-2. Here, no Bonferroni correction was performed because the grouping of responses (3 groups) and weighting of the data (4 or 3 categories) in some cases resulted in cell ensembles which were too small for reliable statistical testing. Therefore, these results have to be considered hypothesis-generating. The probability that at least one significant result was found by chance alone with a single error probability of α = 0.05 and with two single tests performed is at 1-(1-0.005) 2 = 0.09756, i.e. just under 10%.
The data was analyzed using PASW Statistics 17.
Results
Sample 333 of 748 hospitals participated in the survey (44.5% participation rate). The description of the sample in terms of the criteria hospital size (number of beds) and hospital ownership can be seen in Tables 3 and 4 both unweighted and standardized for the German federal average in 2009, including the respective weighting factors. The weighting factors show the differences between the gross and the net sample: only few small hospitals and few private hospitals took part in the study (weighting factor > 1) whereas large hospitals and public hospitals participated above-average (weighting factor < 1).
Suitability of the QR to demonstrate the number, type and quality of services in a transparent manner and costbenefit ratio -description of the 6-level responses
Research question Q1 investigates the suitability of QR to meet the statutory goals on a 6-level scale from "very suitable" to "not suitable at all". According to the hospitals in both weighted samples, the QR is suitable for demonstrating the number of services (Figure 1 ). The QR was considered less suitable or not suitable in terms of showing the type (Figure 2 ) and quality of services ( Figure 3) .
Research question Q2 examined the cost-benefit ratio of the QR on a 6-level scale from "very appropriate" to "not appropriate at all". Weighted by number of beds or ownership, at the most 10% of a category rated the cost-benefit ratio with 2 or better (Figure 4) .
Suitability of the QR to demonstrate the number, type and quality of services in a transparent manner and the cost-benefit ratio -statistical testing of the dichotomized responses After dichotomizing the response categories, the distribution described remained in all four variables across all hospital size categories and ownerships. In particular, hospitals with at least 600 beds and hospitals in public ownership considered the QR as less suitable or not suitable for representing the quality of services (18% and 24% respectively). In these categories, cost-benefit ratio was also more often rated less appropriate or not appropriate (15% and 22% respectively). After Bonferroni correction of the significance level of 0.05 to 0.00625 for research questions Q1 and Q2, the chi-2 test showed no significant difference between hospitals of different sizes or different types of ownership (Tables 5 and 6 ).
Use of QR for further internal or external purposes
For further hypothesis-generating evaluation of additional internal and/or external purposes of QR (Q3), 137 hospitals (unweighted) provided legible responses.
With an increasing number of beds per hospital, a greater percentage of hospitals responded (Table 7) . At Figure 4 Hospitals' 6-level rating of the appropriateness of the cost-benefit ratio to generate the QR by hospital size (blue) and hospital ownership (green). The lower the number the better the ratings. Table 5 Dichotomized responses and results of chi-2 tests to assess the suitability of the QR regarding the demonstration of the number, type and quality of hospital services and the cost-benefit ratio, broken down by hospital size 
Discussion
The majority of German hospitals consider the legally required quality reports (QR) suitable to represent the number of services but less so the type and quality of services. In particular large hospitals (≥ 600 beds) and public hospitals consider the QR as less suitable or not suitable at all to demonstrate the quality of services. These categories also judge the cost-benefit ratio lower or as inappropriate. Significant differences between hospitals of different sizes or different types of ownership do not exist. In terms of additional purposes, public hospitals tend to using QR internally, private hospitals on the other hand for external purposes.
The QR in Germany are supposed to give acute care hospitals as one QR user group the opportunity to demonstrate the number, type and quality of services provided in a transparent manner to the public [11] . For the first time though, our results showed that in their current form, the QR are of limited use for the hospitals, or even barely suitable in this regard. In addition, the majority of respondents indicated that the ratio of benefits of QR and the effort which goes into creating them is not reasonable. Hospitals in Germany therefore, independent of hospital size and ownership, are equally unconvinced and burdened by mandatory quality reporting. This shows that hospitals in Germany as a whole do not think that the QR address their interests adequately.
These results correspond to the assessment of other QR user groups which the legislature intended to target [11] . Other providers, patients and the public also consider the current QR to be of limited use only as an information resource [15, 18] .
This study showed that hospitals with a minimum of 600 beds are the group in whose opinion the important goal of demonstrating the quality of services has been the least realized while the cost-benefit ratio is rated the most inappropriate. Large hospitals have more specialized departments and usually perform different and more complex procedures than smaller hospitals. Thus there is more chance of failure or negative outcomes, and there is a higher amount of diverse data to deal with. That's why it is unsurprising that this group gave the worst rating.
Hospitals in public ownership also gave this assessment. In the German hospital landscape, large hospitals are usually in public ownership, which means that these results may well have been caused by a combination of factors. This is supported by the fact that the large hospital categories (300-599 beds, ≥ 600 beds) and the public hospital category are equally overrepresented in the study. The results of other studies have also been confirmed which showed that in addition to the high production effort [5] many bemoan the high cost involved [6, 10] in collecting and processing the quality data. The costs the hospitals incurred in preparing the reports were not collected in this study and should be urgently investigated in another study.
Both in our study and in studies by other authors, some hospitals indicated that they employed the QR data for further internal and external purposes, for example crossdepartmental collaboration, internal quality monitoring and various marketing activities [2, 5, 6 ]. In our sample, private hospitals which also use the QR for other purposes used them significantly more often for external purposes, for example for PR materials or for marketing. These hospitals work for profit, with some degree of market orientation and competitiveness. Therefore, it seems logical they would use existing data for external representation.
For some of those additional purposes given by the hospitals, occasional positive effects on medical treatment procedures, the documentation thereof and the quality-oriented reorganization of hospitals have been shown [2, 5, 6] , which ultimately could lead to quality of care benefits [6, 7] . Whether such effects are also being attained in German hospitals on the basis of the legally required QR must be investigated in further studies.
This study was not carried out using a sample representative of the German hospital landscape but was weighted via direct standardization. The two key structural differences of German hospitals -hospital size (number of beds) and ownership -were only considered individually, not in combination. This means the evaluation is representative only for each single parameter. A random sample of sufficiently large scale could ensure greater generalisability.
Conclusions
From the hospitals' point of view the content of the QR must be altered to achieve the desired goals. Hospital leaders don't feel the quality of services being adequately represented in the reports. Therefore, more quality data should be included. Considering that the requirements of the remaining users are also not met adequately, it should be questioned whether it is justifiable at all to require a single report document for such diverse target groups and target needs.
However, since some positive effects of public reporting are proven, the goal should be to process the appropriate data in each case with the least amount of expenditure and appropriate for the target audience. This way, greater acceptance could be achieved and the potential positive effects of public reporting established and utilized optimally.
Additional file
Additional file 1: Questionnaire. This file includes the translated questionnaire used in the survey (original language was German). those of the G-BA. 
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